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ABSTRACT 

The results of the Mathematics Skills Improvement 
Project used with about 2,000 low-achieving students in grades three 
through six are reported. The services of 35 mathematics consultants 
were provided for 36 schools. Data obtained (using the California 
Test of Basic Skills) on pupil achievement for one year in the 
project indicated that project participants achieved significantly 
greater gains than did comparable pupils not participating in the 
project. However, data obtained on pupil achievement for two years of 
service in the project indicated no significant differences in 
achievement. Implementation of process objectives of the project in 
relation to the extent of services to pupils aiid communication with 
classroom teachers and pupils' families are discussed briefly. 
(DT) 
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MATHHMi\TICS SKILLS IMPUOVEMHNT PROJOCT 



I. INTRODUCTI ON 

By the time a pupil leaves the elementary school, it is assumed 
that he has achieved a basic level of competency in ai'ithmetic. 
Mien this competency is not achieved, the pupil Kill face great 
difficulties in school v.ork required at the secondary level* There- 
fore an additional effort by elementary schools is of critical 
importance in order to aid the upper elementary school pupil ivhose 
achievement is more than one year below the national norms. 

For the past four years the Mathematics Skills Improvement 
Pi-cject has assigned specially trained mathematics consultants to 
vork with small groups of low-achieving pupils in selected Title I 
schools, llie project has provided intensive instruction for ^0 
minuteS' a day for these pupils in a specially equipped mathematics 
laboratory. 

During the 1971-72 school year there were over 3,500 pupils in 
36 elementary schools from grades 3, 4, S, and 6, tchose achievement 
in mathematics was documented to be one year or more below their 
grade level. Through the services of this project approximately 
2,000 of these pupils received additional instruction in mathematics 
in an effort to bring their achievement up to a functional level 
and make future success in school work more possible. 

Thp implementation of this project involved objectives on two _ 



process objectives which related to the procedures of the 
, and product objeccives which related to student behavioral 



levels: 
proposa 

changes .V The process objectives which related to the degree the 
project was implemented include: 



!• To provide 60 low-nchieving students in eadi target 
Title I school in grades 3, 4, 5, and 6 with one 
40-ininute period each day for one 5cn:ester or one 
year of snail group instruction in mathematics; 

2. To provide consultative scr/ices at least two tiires 
during the school /ear to 50% 'bf the classroom 
teachers t/ho have students in the Mathematics 
Skills Inprove-r:ent Project; 

3« To communicate so effectively iSith project par- 
ticipants* rrTnilics tJiat 75^5 of the parents v:licn 
questioned v:ill ackno::lcd$ie being contacted and 
be able to identify the type contact which has 
been made to them. 

Product objectives delineated the behavioral dianges that 
were expected from implementation of tlie process objectives • Ihese 
objectives were measured3y a comparison of test scores from stand- 
ardized arithmetic tests given in September, January and May to 
pupils assigned to experiniental and control groups* ITie product 
objectives were specified as follows: 

1. To improve sif.nificantly (p ^^.05) achievement in 
arithmetic of cxperiTrental as compared to control 

^ students as measured by CTBS test of Arithmetic 
Computation and Concepts; 

2. To irtrease achievement in mathematics of at least 
2/3 of the experimental students by 0.45 grade 
equivalent score for eadi semester of involvement 
or 0.90 grade equivalent score for a nine month ' 
period of involvement as measured by--pre and 
post testing using CTBS arithmetic tests for 
computation and concepts. 

3. To improve significantly (p ^ .t>5) student attitudes 
toward arithmetic as evidenced by pre and post test- 
ing using a semantic differential instrument with 
concepts relating to aritl:metic. 

Hi s tori ca 1 R ack ground 

The Mathematics Skills Improvement Project was started in 
17 target Title I schools in the spring of 1968. Numbers 



'of <;rboo1s rnd nnprovi'^ito numbers of p:jni Is Included in the 



project for the past four and one half years are as follows: 

Spring 1968 - 17 schools - 1,200 pupils 

1968-69 - 29 schools - 1,620 pupils 

Fall 1969 - 21 schools - 1,200 pupils 
Spring 1970 - 27 schools -«l,5i»') pupils 

1970- 71 - 30 schools - 1,740 pupils 

1971- 72 - 36 schools - 2,070 pupils 

TVo parochial schools are incliided in these figures for the school 
years of 1968-69, 1970-71, and one parochial school in 1971-72. 
These schools were served by one consultant who spent half a day 
in each school and taught 30 pupils in each building. 
Sunxiary of Operations 

During the 1971-72 school 68 elenentary schools qualified as 
eligible for Title I services. In addition to Mathematics Con- 
sultants who were assigned to the 30 schools served the previous 
year, six additional consultants were employed for serving 
six more schools. Schools were selected on the basis of poverty 
level of the students, student achievement in nathepatics, and 
the availability of a room appropriate to be utilized as a 
mathematics laboratory, lliirty-five consultants served the 34 
schools, with one large school, Ilazeldell, having 170 eligible 
.pupils, being served by ti%'o mathematics consultants arid two lab- 
oratories. Two consultants eacli served tico schools v;hidi had 
less than 60 pupils eligible for the services. 

Pupils were identified for the services of this project on 
the basis of standarized test results when available. For pupils 
with no recorded achievement data, Evidence of previous failure in 
i.atl'i^. ..lies and tcnc-iCi or principal ^ jca .T.enuu^Iun v.orc utilir,cd. 



Hascd on these criteria, 3,464 pupils qtjaliiied for the 
services of this project. TABLE I bolo;; lists the actual numbers 
of pupils who Kcrc served for varying Icn/iths of tlire. 



TABLE I 

NUMBERS Of PUPII5 SEP.VED 
1971-72 





1 

1 Number 


Per Cent 


Total niiiiibcr pupils 
Elijriblc for service 


3,464 




Served: 






2 Semesters 
1 Semester 
Less than 

1 semester (Mobility) 


1,684 
651 
243 


48.6 
18.8 
7.0 


Total Served 


2,578 


74.4 



Ihe total cost of the project was $597,543 for tlie total 
year, of Khich $17,069 was spent for the suimner school portion 
Regular wathenatics instruction of 40 minutes a day in tho 
elementary school would be valued at approximately $67.00 per 
pupil. Pupils receiving Mathematics Skills Improvcroont in- 
struction received both the regular 40 minutes a day of class- 
room instruction plus an additional 40 minutes a day of woric 
in the mathematics laboratory with the mathematics consultant. 
The cost of instruction for these pupils is presented in 
TABLE II. 



TABLE II 

PER PUPIL COST IlEU-n-D TO MMi'HMATICS AOJU-VBIENT 





Year 
Cost/Piipil 


Pre-Post Achievcjncnt 
GaiiuGrade Placement 


1 

1 

\ S/Mo. 
Cain 


Mathematics Skills 
Project Pupils 
(lixpcriinontai) 


$280.42 


3 nonths* 


$93.A7 


Low Achieving Class- 
room Pupils 
(Control) 


$ 67.00 


7 months 


$ 9.57 


Mathenjntics Skills 
Project Pnoils: 
Total Service 


$347.^2 


- 10 nonths* 


S34.74 



* Total gain for experimental pup5.1s was 10 months. Of this gain, 
seven nionths could have been rxide in the regular class. Hiercfore 
only the increnental gain of three inonths can \)o attributed to 
Matheinatics Skills Improveraent Project. 



I>. Questions To Be AnsKered By Hvaluation 

The questions which this evaluation v;ill answer, related 

to process and product objectives, are as follows: 

1* Did pupils served by the project improve in achieven^ent 
more than comparable pupils in regular classrooms? 

2. Was this difference in achievement betv:ecn experimental 
and control pupils evident at tlie end of two year's in- 
struction? 

3# nid tt;o out of three expcri?ncntal pupils improve their 
grfidc placement achievement 0.10 for each month of 
service? 

4* Did each school which had more than 60 eligible pupils, 
service an average of 60 pupils for each semester of 
the 1971-72 school year? 

5. Did the pupils serx^ed attend project classes at least 
of the school days? 




6. ViTiat per cent of tiic classrcow teachers reported tlicy 
had received some service from the nathematics con- 
sultant? 

7. Ivliat pSr cent of the pupils* parents reported having 
been contacted by the Mpthcnntics Consultant? 

8. Did parents think their child v: ^laining in ndiieve- 
nent, and liking nathcinatics nore as a result of this 
project? 



II. HIGlLiaiTS OF FIXDINGS 

The first three highlights relate to the achievement of pupils 

served by the project foi* one and two years. The last five of the 

highlights discuss the extent oC iuipleiaentation of process objectives 

which focus on the provision of services to eligible students. 

1. Data obtained on pupil achievement for one year of service 
in the Mathematics Skills Improvement Project indicated: 

. Pupils in grades 3, 4, 5 and 6 \<ho participated in 
the project for the 1971-72 school year achieved 
significantly greater gains than did comparable 
pupils who did not participate in the project. 



AVEMGF: CMKS IN GRADE EQUIVALENT SCORES 
Grades 3, 4, S, 6 



CTBS 


Mathematics Skills 


Lo'.v-Achieving Classroom 


Arithmetic Score 


Improvement Pupils 


Pupils 


Computation* 


11.5 months ^ 


8.8 months 


Concepts* 


8.0 months 


3.8 months 



*Eight months between pre and post testing. 



. Forty-seven per cent of the pupils in the program 
for one full school year as compared with 56 per 
cent o£ the pupils in the control group achieved 
gains sufficient to place their arithmetic achieve- 
ment at or above the fourth stanine nationally. 

Pupils in grade 2 who participated in the project 
for the 1971-72 school year achieved gains which 
were not significantly greater than those of control 
pupils in the regular classroom. 
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AVERACC GAIN'S IK GRj\Di- EQUIVALD;T SCOUF.S 



Grade 2 


Stanford 




Low-Achieving 


- Arithmetic 


Math enKi tics Skills 


Classroom 


^^Score 


Improvement Pupils 


Pupils 


Gain (X) 


4 months 


4 months 



*Eight months between pre and post testing. 



2* Data obtained on pupil achievement for two years of 
service in the project indicated there v;a-; no sigrifi- 
cant difference in achievement for pupils receiving 
the services of the mathematics consultant and pupils 
in the regular classroom at the end of the second year. 

' L ■ 

. Pupils in grades 3-4, 4-5, and 5-6 Kho participated 
in the project for the 1970-71 and 1971-72 school 
years did not achieve gains significantly greater than 
the comparable pupils in the classrooiTi for the same 
two years • 



AVERAGE GAINS IN GRADE EQUIVALENT SCORES 



CTBS 




Low-Achieving 


' Arithmetic 


Mathematics Skills 


Classroom 


Scores 


Improvement Pupils 


Pupils 


Computation* 


* 18.3 months 


16.7 months 


Concepts* 


14.3 months ' 


12.0 months 



*Ninetecn months between pre and post testing. 



. At the end of the second year, 22 per cent of the 
pupils who had been in the project continuously and 
21 per cent of the pupils in the. control group achieved 
scores which placed them in the fourth stanine nationally. 



-8 



5. More than two-thirds of the pupils in grades 3 and 4 v:ho 
were receiving p-iroiect services were able to make gains 
in achievement of one month for each month of service/ 
However, only half the pupils in grades 5 and 6 who were 
receiving project services made gains of one month for 
each month of service* This objective for pupil achieve- 
ment v;as met by pupils in onlyjtico of the four grades. 

The following Highlights of Findings^ are 'concerned with the 

implementation of process^ objec tives m relation to the extent of 

services to pupils and communicationwi th classroom teachers and 

pupils* families. 

The high rate of pupil mobility resulted in only 14 of 
the 32 schools, which had more than 65 eligible pupils, 
being able to ser\'e 60 or more pupils for the complete 
fall semester of 1971. Pupil mobility apparently was 
less in the spring semester when 20 of the--32 schools 
were able to maintain registers containing over 60^ 
pupils. Even though all consultants had been assigned 
65 pupils in Septen*ber and February in anticipation 
of the mobility loss of students, this objective was not 
. met. ^ 

5. No consultant was able to achieve the objective of 
having pupils in attendance an average of 85 per cent 
of tjie school days. Attendance of pupils in the math 

^ ^ -~^^laboratorv.\w hen averaged by school indicated attendance 

- ranging from 57 per cent to 80 per cent of the school 
days. 

6. Over 93 per cent of the classroom teachers interviewed 
by an independent interviewing firm acknowledged there 
had been repeated discussions between themselves and the 
mathematics consultant concerning pupil progress in 
mathematics. Also 93 per cent of the teachers contacted 
stated that they found sijph discussions of value to their 
work with the pupils. 

7. Seventy- five per cent of the parents responding to a 
questionnaire acknowledged having been contacted by 
the mathematics consultant during the 'school year con- 
cerning their child *s progress in mathematics. Seventy- 
eight per cent of these parents remembered material.', 

t^rcjiated to mathematics which their child had brought 
home from school. 



8. Over 96 per cent of the parents said they believed 

the speeial^instruction had helped their child improve 
in nathcmatics- Comments made by parents on tlie question 
naire noted more than half the pupils appeared to 
like the project classes; less than one-fourth of the 
parents commented that their child stiTl did not like 
mathematics or the Mathematics Skills C3 asses. 

IMPLICATIONS 

The analysis of one school year's achievement documented 
significant differences in achievement between experimental and 
control groups of pupils. Achievement data recorded in September 
noted that approximately 10 per cent of the eligible pupils 
scored above the 25th percentile nationally on their pre scores. 
By the end of the school year, 47 per cent of the experimental 
group and ^6 per cent of the control group achieved scores which 
placed then above the 25th percentile- Tliis would indicate 
that the consultant's work in .e schools made It possible for 
additional numbers of both experimental and control pupils to 
begin achieving within the normal range with pupils in the 
experimental group making the greater gains. 

The analysis of two-year achievement data noted the non- 
significant difference in gains between experimental and con- 
trol groups of pupils. It also noted that at the end of two 
years 22 per cent of the experimental pupils and 21 per cent of 
the control pupils achieved scores above the 25th percentile. 
Of the pupils in the experimental group, only 2.5 per cent 
started with scores above the 25th percentile, while 10 per cent 
of the control pupils achieved pre scores at this level. 
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The. fact that after tv:o years of service aii additional 20 per cent 
of the experimental pupils, v;ho v;ere apparently the lowest achievers 
on the eligibility list, v;ere able to achieve scores above the 25th 
percentile should be considered a positive outcome* 

IIo\/cyer in the two year 6 ^s ciiere v:as noted a sizable 
regression in achievement scores of pupils in the experimental 
group from the May testing to September testing* This regression 
in test scores of pupils receiving the additional mathematics 
instruction implies a learning "v/hich the student has not yet in- 
corporated as' an integral part of his own knowledge and therefore 
does not retain over the summer months* 

Neither part of the process objective which stated that 60 
pupils in each school would receive instruction 85 per cent of, 
the school day v;as met* Pupil mobility appeared to prevent the 
rAaintcnance of enrollment of 60 even though a beginning assignment 
of 65 pupils to each consultant was made* This may indicate the 
need for assigning pupils to project services additional times 
during the fall semester so as to service the maximum possible 
number of pupils* The average pupxis* attendance for each, school 
being below 85 per cent of the school days indicated that pupils 
Were not receiving the intensity of instruction which had been 
anticipated* 
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RECOM?-'iHNDATIOKS 

The lack of long term retention and stability of achievement i 
particularly in the computational area for the experiu3ntal pupils^ 
would appear to indicate this phase of arithmetic knowledge has 
not become a real part of the pupil's own knowledge. Perhaps a 
greater effort iicedl to be made to determine from the student's 
point of view what is important mathematically to hiru If the 
student's interests and needs could become the basis for math- 
ematics instruction, he might not only learn more efficiently, 
but might retain the knowledge for a longer period of tine* 
Project services to second grade pupils should be dis- 
continued. Three years ago experimental instruction was also 
attempted for second grade pupils in two other schools with 
the same lack of any evident results. 

In schools which experience a high rate of pupil mobility, 
there should be established additional entry times during the fall 
semester for pupils to begin Mathematics Skills Instruction. 

The 'fact that consultant absence from the classroom is one 
element which makes ser\'ices of the project less available to the 
pupils needs to be studied and possible changes in scheduling 
workshops or consultant meetings might be considered. 
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III. . UESCklFTJOK CF PkOJHCT 

Tliis project provided services, of 35 mathematics consultants 
in a tptal of 36 schools. In 32' of the schools, consultants were 
• assigned 65 low achieving pupils in grades 3, 4, 5, or 6. The 
mobility of the student population affectcu the numbers of pupils 
served so that by January there were fewer than 60 pupils being 
served in 18 of the 32 schools. 

• At the beginning of the second semester, consultants were 
assigned additional pupils so that once again they started to 
serve 65 pupils. By June, once "^afgain in 10 schools the pupil 
mobility caused the numbers of pupils assigned to this project 
to drop to below 6 

One school, serving primary pupils only, was assigned 30 
second grade pupils and 30 third grade pupils for the services of 
the project. Tlie work with second grade pupils was a pilot ex- 
periment to determine whether the additional work in a matliematics 
laboratory for young pupils would prevent their falling further 
behind their c"*:i^smates. Four other schools, with smaller 
enrollments, were assigned consultant services for half a day 
each. In these schools, the consultants wore assigned 20 to 30 
pupils, depending on the numbers of pupils eligible for services. 

In all schools, the following criteria were used to identify 

children who were eligible for project participation: 

1 • One or more years below grade level on the most 
recont standardized testing; 
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2. Failure in arithmetic during the previous year; 

3, Teacher and/or principal recommendation. 

In the 32 larger schools there were more than 65 pupils 
eligible' for the services of this project. Since all pupils on 
the eligibility list were^in need of remediation, random assignment 
was chosen as the most equitable method for selecting, pupils to 
receive the project services. Pupils not chosen to receive 
remedial services starting in September were placed on" the list of 
control pupils to be tested and to be replacements for children 
moving from the school. This replacement of pupils was done at 

the end of the first semester. 

In all target schools a room was equipped as a mathematics 
laboratory and was used by the mathematics consultant for the Mathe- 
matics Skills Improvement Project. 

Pupils assigned to the project were moved from their regular 
classroom to the mathematics laboratory for a 40-minute instruction 
period every day. Each instructional group consisted of eight to 
twelve pupils who were functioning on a similar plane of competence 

The instruction period offered a variety of activities "and 
intensive work with manipulative devices. Pupils might be working 
in small groups or individually, depending upon each pupil's 
needs. Consultants worked to provide pupils with a basic .under- 
standing of the numbering system in addition to the specific 
steps involved in computational skills. 

Mathematics consultants maintained continuous contact with 
each pupil's classroom teacher so that both classroom teachers and 



mathematics consultants were aware of the pupil's progress and 
areas of weakness. Consultants also shared with classroom 
teachers techniques tJiey had found valuable in teaching low- 
achievers. Indirect help was thus provided to the control pupil 
who remained .in the regular classroom. 

'Parents of pupils in mathematics skills improvement were 
contacted in many different fashions. Parent -teacher QDnferenccs, 
lettei-s and phone calls were utilized heavily. In each school a 
parent advisory committee for the mathematics skills project was 
organized. The purpose of this* group was to provide parents with 
an organization ^vhich could learn more about the instruction being 
given to their children, to provide helps for the parents to utilize 
at home, and to offer to parents the opportunity to become involved 
as a volunteer in tutoring diildren in the mathematics laboratory.' 
AG a result of these activities involving parents, many consultants 
and parents maintained repeated contacts during the entire school 
year. 



Evaluation of the project v;as based on the pt'ocess objectives 
which noted the extent to which project services were delivered to 
the students, and product objectives which analyzed the level of 
student achievement in mathematics, llie first process objective 
was as follows: 

Process Objective 1 : To provide 60 low achieving students in each 

target Title I school in grades 3, 4, 5, 6, 
with one 40-minute Period each day for one 
semester or one school year with small group . 
instruction in mathematics. 

'ilie criterion stated that all target schools will have 60 pupils 
assigned to Mathematics Skills Improvement Project for the sdiool year. 
Students assigned to Mathematics Skills Improvement Project will be in 
attendance in the project classes a minimum of 85% of school days dur- 
ing their assignment to the Project. 

In 32 of the project schools there v;ere sufficient numbers of 
eligible students at the beginning, of each semester so that it was 
possible to assign 65 pupils to the project. The other four schools 
with less than 65 eligible pupils were assigned 20 to 30 pupils eadi. 
During the semester, the mobility of students caused an attrition in 
numbers of students being served, which resulted in an average en- 
rollment for the full service schools cf 55 students for the fall 

semester, and 60 students for the spring .semester. 

1 

Pupil attendance in the project was computed for each school for 
only those pupils who were enrolled for the complete school year. 
These data arc tabulated in Appendix B. It may -be noted that no school 
achieved a mean attendance which met the criterion of 153 days or 85% 
of the school days. Actual attendance of pupils in the mathematics 
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laboratoricb averaged 124 days or 69% of the school days. It 

should be noted that student attendance, is affected not only 

by the pupil *s ot;n absence^ but also by the Mathematics Consultant's 

absence, anci by any all-school activity such as concert attendance, 

school campihg, etc. It is possible the criterior \<as set too 

high. But it must also be noted that if pupils realistically will 

receive instruction about two-thirds of the tine, perhaps the 

achievement goals are also too higli. A review of project objectives 

v;ith their criteria need to be made and adjusted as needed to be 

realistic within tlie actual school instruction. 

Process Objective 2; To provide consultative service to 50% of 

the classroom teachers in each school who 
have students in the Mathematics Skills Im- 
provement Project at least t\<o times during 
the school year. 'Ihe criterion for meeting 
this objective was that 50% of the teachers 
would report at least tv;o instances of con- 
sultative services during the year. 

An independent reseaixh firm was contracted to interview 
teachers and principals in 17 schools to obtain their opinions 
and reactions concerning the Mathematics Skills Improvement Pro- 
ject. Fifty -nine of the 63 teachers and all of ihe seven 
principals interviewed about the Mathematics Skills Improvement 
Project stated there had been discussions concerning pupil math- 
ematics progress between teacher and the Mathematics Consultants. 
Fifty- five of the 59 teachers found these discussions of value, 
for reasoijs such as the following: 

"I was given much good advice." 

"The Consultant helps me work better with the 

individual child. . 
''We come to a conclusion on the problem of the child." 
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The value of discussions with the consultant appeared to reside 
chiefly in the opportunity these discussions provided for coordi- 
nating classroom and math lab work, in the ideas gained for teachi.ng 
the regular class, in the opportunity for checking on the progress 
of individual children, and in the teachers' learning from the con- 
sultant what the specific weaknesses of individual children were. 

The principals reported that the exchange of ideas had occurred 
in the context of workshops and regular staff meetings as well as 
"whenever they are needed", "as often as possible", and "constantly". 
Every principal expressed highly favorable attitudes toward these 
exchanges. 

It would appear from the interviews conducted by the private 
interviewing firm that the objective of 50% of the teachers being 
contacted by the mathematics consultants was more than met. It al- 
so would appear that in the majority of instances, contacts between 
consultants and teachers occurred repeatedly and frequently. This 
objective was achieved. 

Proc ess Objective 3 : To communicate so effectively with project 
participants' families that 75% of the par- 
ents, when questioned, will acknowledpc 
being contacted and be able to identify 
the type of contact which has been made 
to them. 

The criterion for this objective was that 75% of the families 
of project participants would acknowledge being contacted at least 
once during the school year. Of the families who had been con- 
tacted, 50% could report that the pupil had brought home and used 
an aid or material related to mathematics. 
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Questionnaires were taken home by 10 to 12 project participants 
attending 14 of the 36 schools to obtain their parentis perceptions 
of the project, l-rom these questionnaires, 75% (118 out of 158) 
of the parents reported having received written information from 
the school concerning this project. Mathematics Consultants, re- 
sponding to a similar question reported sending over 5,600 letters 
to over 2,060 parents. Consultant data would indicate each parent 
received about two v;ritten conununicatior:s from the school. The 
fact that 75% of the parents remembered receiving such communica- 
tions appears like a reasonable number. (Appendix C, I)). 

Seventy-eight percent of the parents reported seeing papers^ 
or other evidence of mathematics materials which their child had 
brought home from school. Only two consultants reported sending 
home matliematics manipulative materials.- It appears likely tliere- 
fore, that material which parents had seen was homework or some 
other type of worksheet. 

Thirty-eight per cent of the parents reported they had 
visited the mathematics laboratory. Consultants ^^eported 596 
classroom visits by parents. Since each parental visit might 
represent 1,. 2 or 3 pupils, it would be difficult to determine, 
from the consultant's data, what percentage of the parents had 
visited. From the sampling of parent responsefi the visitation 
varied from one school in which no parent reported visiting the 
mathematics laboratory, to another school which 82% of the parents 
had been for a visit* 

It would appear from these dat«i that an adequate number 
of contacts with parents were attempted during the school year. 
However, there appeared to be great variation in numbers of con- 
tacts and depth of contact from one school' to another* 
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Product objective 1: To improve significantly (p<r.05) achievement 

in arithtnetic of experiinental students as com- 
pared to control students as measured by CTBS 
test of Arithmetic Computation and Concepts. 

Achievement of students in the experimental and control groups was- 

compared for thi:ee different time periods: 

1. Nine months: Sept. 1971 - May 1972: normal school ' 

year 

2. Twelve months: Sept. 1970 - Sept. 1971: includes ef- 

fect of summer vacation on achieve- - 
ment 

3. Twenty months: Sept. 1970 - I*3ay 1972: includes effect 

of summer vacation and of on-going 
services 

'The first analysis which covered the normal school year used a 
random sample drawn from pupils who had taken all' required achieve- 
ment tests for the evaluation. Fifteen boys and 15 girls were 
selected for statistical analysis from the experimental and control 
groups for each grade level. This made a total sample for analysis 
of 240 pupils, 120 experimental and 120 control. This sainple of 
pupil achievement scores was used for three statistical analyses: 
the complete school year for grades 3, 4, 5, and 6; the fall and 
spring se:iiesters separately for grades 4, 5, and 6. V 

In the year analysis, the May 1972 achievement scores in 
computation and concepts were used in a multivariate analysis 
of covariance using the pupil's PLR and September achievement scores 
as covariates. The mean PLR for the total sample- was 88.0. The 
pupil PLR by treatment group and grade level may be found in 
Appendix n. The analysis comparing pupiJ achievement of ex- 
perimental and control groups reported an F = 6.28 which was 
significant at the .0005 level. In noting the results for each 
subdivision of the test, both the computation and concepts sections 

contributed to the significant F and each section also reported a 
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siijnifjLcaat r ror^uit* TAKLKS I and II report the pupii achievenent . 
results in ^.ratle equivalent scores by frade level for arithnetic 
computation and arithnetic concents for the 1971-72 school year. 

TAULn I 

AUmi!HiTlC COMPUTATIO:.' AClIiHVnJl-MT - CTBS THST 
Grades 5^ 4 , 5^ 6 ^ 
School Year 3 971-72 . 













f'ui v;ilc!it Ac 


mover 


cnt Scores 






Group 


frade 5 • 


{ rr.'ulo -I 




(•rile:.-; 


5 




Gr-iclc 


6 






Tost 




i 5-re 


i'ost 






i'or.t 




i're 


post 


Chr. 


Experincntal 


2.7 




0.9 


j 5.0 


4.2 


1.2 


4.1 


5.2 


i.i 


4.7' 


6.1 


1.4 


Control 


2.7 


5.5 


0.6 


3.0 


4.0 


1.0 


4.0 


4.7 


0.7 


4.7 


5.9 


1.2 



Arithmetic Cor/jutati on: 5- = 11.02 n 4:^.001 



TABU: II 

AIimiMCTIC CO;;Cl:PTS ACJlII-VKri-NT - CTBf, THST 
Grader. 3 , 4, S , 6 

School Year 1071-72 



.'lean Grade liquivalent Achievement Scores 



Group 


Cradc 5 | 


j Grade 


f ^ 




Grade 


5 




Grade 


6 




Pro 


Post 


Ch". 


1 Pro 


Post 


Chr. j 


■ Pre 


Post 


Gh'^. 


Pre 


i'ost 


Gil!'. 


Experimental 


2.1 


2.3 


0.7 


1 j 

j i 


3.4 


o.s 


3.2 


4.0 


0.8 


3.8 


4.7 


0.9 


Control 


2.6 


2.6 


0.0 


2.6 


3.2 


0.6 


3.4 


4.0 


0.6 


4.2 


4,5 


0.3 



Arithmetic Concepts: 1* = 4.40 p <:..0-1 
] — ^ ■ ■ ■ ■ ■ ~- 



This statistical analysis indicates that achievement for 
the pupils in the experimental fjroup in '{grades 3, 4, 5 and 6 was 
significantly better than achJevement of pupils who were in the 
control jjroup. 



In one school, Rosediile, second grade pupils were served. 
These pupils were tested three times, September, February and May, 
using the Stanford Primary Test, Form W. TABLE III presents the 
data for these pupils. 

TABLE III 

ARiriWETIC ACHIEVEMENT - STANFORD PRIMARY I 
Grade 2 



PuDil Group: 


Mean 

Grade Hquivalent Achievement Scores 


Sept. 


Feb. 


May 


Experimental 
Control 


1.4 
1.5 


1.6 

1.7 


1.8 

1.9 ' 



It may be observed that hoth groups gained four months in achieve- 
ment, resulting in, no apparent difference in achievement ^ains 
betweer. the experimental and control groups of pupils. In 1969-70 
experimental instruction of second grade pupils was attempted in 
two schools. At that time it was also concluded that at this age, 
this type of instruction apparently did not improve mathematics 
achievement to any notable extent. It is recommended again that 
instruction of second grade pupils be discontinued and the services 
of the Mathemi'tics Skills Project be utilized for pupils in grades 
3 through 6. 

Pupil scores were then analyzed for each semester of the 
school year separately. Achievement of pupils in grade 3 was 
not included in this phase of the anaysis. Pre scores for third 
{.rauc pupils are obtained from city-wide cestxng done late in 
November. Therefore it is not possible ta measure progress for 



cither SGriCstcr of tho school year for thoso pupils. The conpula- 
tion scores for the fall seirester and sprinp, sen:ester for prades 
4| 5 ajid 6| indicated no significant difference in achievejr.ent 
between experiinental and control f roups for the fall, but a signifi- 
cant difference during the spring sep.este-:. TABLES IV and V report 
these data by fjrade level for both f roups of pupils. 



TABLG IV 

AUrniMHTIC C0:iPUTATION ACUIE\T::iPr;T 
Grades 4, 5, 6 
Fall Sencstcr - 1971 



CTBS TI:ST 



Grouo 



:!e:in C-rado Ikiui^'alcnt Achi3ver.C!it Scorc-n 
Grricic 4 



nr-r? ft 





Sept. 


Jan* , 




?cpt. 


Jan. 


fain 

r 




Sept. { Jnn. 


Hain 


HxperiiTieaital 


5.0 


5.S 


0.8 


4.1 


«?.5 


0.4 




4.7 


5.7 


1-0 


Control 


3.0 


5.S 


O.S 

i 


4.0 

1 


4.3 


0.3 




4.7 


5.6 


0.9 



l-all Semester - Computation: l' = 1.S7 (nonsiijnificant) 



TADLE V 

ArUTIiMfiTIC COMPUTATION* ACIIinVEMEMT - CTBS TEST 
Grades 4^ 5j G 
Sprin;! Semester - 1972 



Jlcan wvadc liciuivalcnt .Acisicvcncnt Scores 



Group 


Grade 4 1 


Grace 5 


1 Grade 6 


Jan. 


::ay 


Gain 


•Ian. 


May 


Gain 


Jan . 


!'ay 


Gain 


Uxpcrinental 
Conti'ol 


3.8 
3.8 


4.2 
4.0 


0.4 
0.2 


4.5 
4.3 


5.2 
4.7 


0.7 
0.4 


5.7 
5.6 


6.1 
5.9 


0.4 
0.3 



Spring Senester - Computation; 1- = 6.08 p ^.01 
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It nay be noted that -the greatest absolute pains in cor.nutc- 

tional aciiievercnt v;ere actually node during the fall semester of 

the school year- lIov:e\'cr, the pupils in both the experincntal and 

control groups made tiicse gains, therefore the analysis found no 

signiiic^uit differences betveon the achieYCjncnt of ^ the tv;o groups 
of pupils. 

In the area of arithnetic concepts, the analysis of achieve- 
nent data found no significant differences in achicvenient betv;een 
exporinental and control groups for either fall or spring senester 
of the school year. These data arc reported in TABL!3S VI and VII, 

TAKLE VI 

aiiitij:-2:TIC co::cepts Acmr^iv.myj - ctbs test 

Grades A, 5 » 6 
Fall Fercstcr V?71 



Grade i-fmivalcnt Acl^icvcr.cnt .Score s 



Group 




radc 4 


i 
i 






,. . . J 


C-YP.'SO 6 


Sept. 


III - 1 «■ ' 


[Gain i 

■ 


\ .Sept. 


•Jim. 


f-.'iin I 


Sent. 


Jan. 


Cain 


Expe rir.cn tal 


2.6 


2.3 


0.2 


5.2 


3.4 


0.2 


3.8 


4.9 


i.l 


Control 




3.0 


0.4 


5.4 


3.6 


0.2 


4.2 


4.9 


0.7 




Pali Senester 


Concepts: r = 


0.27 


(ncnsij!nific;mt) 





TABLH VII 

AUmirn-TIC CONCHPTS AG1II:\T:M:CT - CTBS THST 
Grades 4, 6 

Sprinn Seriester ^ 197 2 



I'ean Grade n<;ui\'alent Achicvcnent Scores 



Group 




racie 4 




• ^ 


'racle 


1 


1 'Iracic 6 


Jan. j Vixy \ 


Gain 


I .inn. 


: ."'ay 




\ Jan. 


r'ay 


{•a in 


Experincntal 


2.8 


3.4 


0.6 


3.4 


4.0 


0.6 


4.9 


4.7 


-0.2 


Control 


3.0 


3.2 


0.2 


3.6 


4.0 


0.4 


4.9 


4.5 


' -0.4 




Snrin'^ 


Scrcntcr Concents: I 


• = 2A' 


56 fnon.^i "nificnnt) 
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'iTic lack of significant difference in the experimental and 
control groups which is "obtained when the two semesters are examined 
separately differs from the results obtained when the data for all 
four grades was examined for the complete year. Apparently the 
achievement of third grade pupils in the area of concepts was great 
enough so that it increased the F value enough to give an over- 
all significance. 

Chart I is a graphical presentation of these data. Projected 
on the graph is the rate of achievement of pupils in the experimental 
and control groups as well as a calculated anticipated rate of 
achievement. TJiis anticipated rate of achievement was calculated 
assuming that the pupil rate of gain in achievement at the time 
of the pre test would continue. Tliis rate was calculated by ob- 
taining a ratio between the pupil *s pre grade equivalent score 
and the national norm for his grade level and projecting this ratio 
to an hypothetical achiever.ent nine months later. 

It may be noted that both thv^ experimental and control groups * 
rate of achievement was greater than the anticipated rate. The 
cause for this increase coiild be the influence of the Mathematics 
Consultant's conferences with the classroom teachers, the aware- 
ness of the classroom teachers that these control pupils were in 
great need of remedial work and could not be served due to the 
grefit numbers of eligible pupils. It is also possible that 
pupils receiving the services of the Mathematics Consultant taught 
their peers upon their return to the regular classroom. It be-^ 
comes obvious tliat in the actual school situation it is impossible 
to isolate the "control" pupils to keep them free from any influence 
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by their peers. Therefore the increased rate of learning by the 
control pupils can be considered evidence of the indirect influence 
of the mathematics laboratory on the entire school population. 
This incidental help of one pupil by another is actually very valu- 
able in the overall, picture of aidinq pupils learn and achieving 
the overall jjoal of greater aciiievemcnt for all underachievers . 
However, the effect on the statistical analysis of comparisons 
betv.'cen experimental and the ''control" pupils is to depress the 
differences in achievement between the two groups. 

The second main analysis of the acliievement data utilized a 
twelve-month period which included the effects of possible regression 
in achievement during tiie summer months. Pupil achievement scores 
obtained in September 1970 were used as covariates in the analysis 
of pupil scores obtained in September 1971. The achievement data 
are for the 1970-71 school year and suimner 1971 effects on these data. 

'iliore was a significant difference (F 2i)S, v <^ -^y^) in the 
achievement of pupils assip.ned to tlie experimental and control 
groups as mc...w/ed by achievement scores obtained in September 1971. 
In the separate subsections of the test it v/as noted that the 
majority of this difference was resulting from the achievement in 
computation, with little difference in achievement noted in tlie concepts 
subtest. These data are presented in TAi3LIiS VIII and IX. 
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TABLE VIII 
ARITIIMETIC COMPUTATION ACHIEVEMENT 
Grades 3, 4, 5 
September 1970 - September 19 71 



Mean Grade Eouivalcnt Achievement Scores 

_ 



Grade 5 



Grade 4 





1970 


1971 


Gain \ 


, 1970 


1971i Gain 

, »- — ■ — — i 1^ ■ 


1970 


1971 1 


Gain 


Experimental 


2.4 


3.0 


+0.6 


2.8 


f 

i 

5.8 ! +1.0 

i 


3.7 


4.6 


+ 0.9 


Control 


2.5 


2.7 


+0.2 


3.0 


3.8 ! +0.8 

i 


3.8 


4.2 


+ 0.4 



! Grade 5 



Arithmetic Computation: F ^= 7.69, p<;;.006 



TABLE IX 
ARITHMETIC CONCEPTS ACHIEVEMENT 

Grades 3, 4, 5 
Septem b er 1970 - Sep tembe r 1971 



Mean Grade Equivalent Acluev eme nt Scores 



Group 


Grade 3 




Grade 4 




! Grade 5 






1970 


1971 ' 


Gain 




1970 


1971 


Gain 


1970 


1971 


Gain 


Experimental 


2.1 


2.3 


+0.2 




2.3 


3.0 


+0.7 


3.0 


4.0 


+ 1.0 


Control 


2.3 


2.3 


0.0 




2.6 


3.2 


+0.6 


3.0 


3.6 


+ 0.6 



Arithmetic Concepts: F = 1.40 non -significant 



It would appear that although there was a significant difference 
betv/een pupils' achievement in experimental and control groups at the end 
of the school year, by the following fall, this difference has disappeared 
as far as pupil knowledge of arithmetic concepts is concerned. 
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The third study analyzed the achievement of these pupils at 
the end of the second year by; two years of experimental treat- 
ment; one year experimental and one year control; or two years 
assignment to the control group* 

JThe first comparison was between pupils who had been in the 
experimental groups for two complete years and pupils who had been 
in the control group for the first year and in the experimental 
group for the second year. The multivariate analysis calculated 
an F = 2.79, p<.01. There is a significant difference between 
the two groups. However when the individual components of the 
multivariate F are examined it may be noted the main difference 
between the groups occurred at the end of the first year, when one 
group had been experimental and one had been control. By the end 
of the second year when botli groups were experimental, there v;as 
no significant difference between the groups, TABLE" X presents the 
univariate F's for the various testing periods, 

TABLE X 

ARITHMETIC COMPUTATION ACHIEVEMENT 
2 - Year Sample 
Exper: nental-Experimental vs, Control-Experimental 



Date 


Univariate 
F 


P 

Less than 


Least Square Estimate 
EE - CH 


May 1971 


10.89 


.001 


18.20 


Sept. 1971 


1.65 


.199 


9.57 


Jan. 1972 


.14 


.711 


.61 


May 1972 


.19 


.67 


-2.37 



lixamining achievciaent data in tiie area of arithmetic concepts, 
the nultivariate analysis indicated no significant differences in 
achievement between the pupils wiio had been instructed in the e;:pcri 
mental group for two^years and those uiio were in the control group 
for the first year and in the experimental group during the second 
year. The multivariate F = 1.70 was not significant. It would 
appear that at the end of two years of instruction, 'pupils who have 
been in the experimental group are not achieving at a significantly 
higher level in either portion of the test than those pupils who 
have been involved in the project for only one year. 

The second comparison was between the pupils who had been 
in the control group for the complete two years and those pupils 
who had liad one year of experimental mathematics and the second 
year were in the control group. In the area of arithmetic compu- 
tation there was a significant difference in the acliievemcnt of 
these two groups. The multivariate I- = 4.12 was significant at 
the .001 level. TABLli XI presents the univariate F data. 
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TABLH XI 

ARITHMnTIC COMPUTATION' ACHinVH? IKNT 
Control- Contg-ol vr.. nxncrinental-Control 



• 


2 


-Year Sar.nlc 






Univariate 


P 


Least Square listimate 


Date 


F 


Less than 


l-C - CC 


May 1971 


13.99 


. 0003 


27.15 


Sept. 1971 


2.42 


.12 


10.96 


Jan. 1972 


,1.66 


.20 


11.60 


Ma>' 1972 


0.22 


.65 


-9.97 



Again it may le noted from examining tlie univariate date the 
primary -point of difference in connutational achievement between 
the pupils in the control group for tv;o years and pupils v;ho had 
one in the experir.ental group v. as only at the end of the first 
year* By the following September there was no significant differ- 
ence in achievement between the two groups of pupils* 

In examining the arithmetic concepts part of the test, the 
multivariate I- was not significant, indicating that the pupils in 
the tv;o groups did not achieve arithmetic concepts scores which 
were significajitly dificrent. 
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\ 

The overall conclusion from the two-year study of achievement 
would seem to be that there is no difference in achievement between 
pupils who have had two years of work in the experimental group and 
pupils with on]y one year of experimental group experience, nor 
between pupils who were assigned to the control group for two years 
and those who had one year expex-ience as experimental and one year 
experience as control. Chart II presents the data for the two- 
year experimental group a]id the two-year control group by grade level. 

Once more an anticipated rate of achievement was calculated 
and px'ojected for the two-year pex-iod. (Chart III). For these data 
it may be noted that only for pupils in the sixtfl grade, who were also 
experimental group in the fifth grade, was there any appx-eciable 
difference in acliievement between the control pupils and tiie 
achievement anticipated from their former rate of growth. This 
would scorn to indicate that the indix^ect help, supposed to be aiding 
classroom teachers and those control pupils in the classroom, 
although apparent at the end of one year, cannot be documented over 
a period of two years by a change in tlie rate of achievement of tlie 
control pupils in grades 5, 4 or 5. 
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Conclusions - Product Objective 1 

IVhen pupil achievement is analyzed for tlie one-year period, 
and achievement of pupils in the experimental and control group J 
is compared, significant differences are documented in both 
arithmetic computation and arithmetic concepts. However, when the 
data are analyzed for a time period longer than the single school 
year, the .achievement gains disappear and the effect of the addi- 
tional instruction cannot be found. It is only for the sixth 
grade pupils who have had two years of instruction have signifi- 
cant differences been documented between the experimental groups, 
control groups and an hypothetical control achievement. 
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Product Objcctivo 2 ; To increase achievenent in nathenatics of at 

least 2/5 of the experincntal students by 
0»45 grade placcrrcnt for one senester of 
involvciTiCnt or 0.90 «rade nlacencnt for a 
nine-month period of involvement. 

The criterion is that at each grade level tv;o-thirds of 
the experimental pupils in each target Title I school v;ill achieve 
at least 0»45 in [jradc placement ^ains for one ser.ester o^^ in- 
volvemont or an average of 0.90 for one school year of involvement 
in the project. 

Achicvcjr.cnt data v/as recorded for a sairple of cxperin:ental 
pupils across all project Title I schools. Tlierefore these data 
have not been analyzed by school, but rather for the project. 

For the school year 1971-72 tlie criterion u*a5 achieved for 
pupils in grades 3 and 4, but not grades 5 and 6. TABLE XII 
presents these data* 

TABLE XII 

ARITHMETIC COJJPLTATION AClilEVEJIEMT 

Ni\r»ibers of Punils ranking Momal Gains • 
(0.1 achieveirent gain for eacii month of service) 

1971-72 





Grade 5 


Crade 4 


Grade 5 


Grado 6 i 




I\o. of 
Pupils 




No. of 

] Pupils 


0. . 

"0 


I.'o. of 
Pupils 


'0 


;:o. of 
Pupils 


'u 


Adec»uate Gain 


22 


73.4 


20 


66.7 


16 


53.4 


15 


50.0 


Inadequate Gain 


8 


26.6 


10 


55.3 


14 


46.6 


15 


50.0 



Data fov pupils having two years of instruction v/as also 

compiled to determine whether these pupils, for the two year 

period, \.crc achicvinj; 0.1 grade equivalent {lain for each month 

of service. TABLE XIII presents these data. It may be noted 
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that for no z'^zdo level did tv;o-tiiirds of the pupils ^^-^^o auctiuate 
{jttiixs for Uiii tho year period • 



TAIJLH XIII 

ARni!:ii:Tic co::puTATio:; ACi:iHVH;.;nr:T gai^s 

Nunl)er5 of Pu^dls Mahin^ ::omal Gains 
(O.l achievenent gain for each month of service) 

197C-7] r, 1971-72 





Gxv.clcr 


► 5-4 


i Grades 4-r> ; 


Trader, 


S-6 




1.0# 01 

Pupils 


'O 


.|..o. 01- 


?- i 


AC, 01 

Punils 


'0 


Adequate Gain 


3. 


33.3 


25 


61.0 


46 


62.2 


Inadequate Gain 


6 


66.7 


16 


39.0 


28 


57. S 



It would appear that for these experir.ontal pupils it had nor 
been possible for tv;o-thirds of then to begin to achieve normal gains 
in computational shills even with the additional mathenatics instruc- 
tion • However it juust be noted that pupils in tlie project for two 
years are probably the lowest acliieving of the eligible pupils. 
Pupils who made adequate gains the first year automatically \;ould 
notjiave been eligible for services the second year* ThercforC| . 
these pupils in this sample represent .the most difficult group, with 
the lowest achievement and probably poorest hal)its in operation* 
So for this two-year group, the fact that two grade levels had more 
than 60% of the pupils making normal achievement could be con- 
sidered as successfully meeting the criterion* 
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Product Ohiectlvo 3 : To iniprovc sif^nificantly (p < .05) student *s 

attitude toivard arithmetic. 

Pupils v/cre not questioned concerning their attitudes to- 
v.ard mathematics nor toivard the Mathematics Skills Project. How- 
ever interviews uerc conducted by an independent interviewing 
firm with teacher and principals. These adults were asked for 
their perceptions of pupil attitudes and feelings toward the pro- 
ject. Forty-soven of the 69 (68-5) respondents depicted pupil 
reaction as favorable with typical comiaents of: 

'Hhcy never want to miss/* 
"Ihey bounce in/' 

"Tlicy leave early for the project sessions." 
"Tliey keep track of the time and remind mc when it is 
time for them to leave. 

Of the remaining respondents, 12 teachers (17%1 made statements 

which could be classified as neutral, or mixed, and lo (15%) viewed 

pupil reaction as unfjivorable. The unfavorable responses were 

cJiaracterized by the following comments: 

"They are not really interested." 
"Their reaction is not often favorable." 
"They don*t want to go.'* 

Pupil attitude toiifard the project v;as also assesse4 by in^ 
quiring about the attitudes of students not a part of * the ex- 
perimental group. I'ifty of the 59 teachers described the reaction 
of non-participants as one of indifference. I-xamples of this neutral 
attitude were: 

"Tiiey don't mind having the leave." 
•'Some want to go, but most don't care." 
"They don't even realize tlie child has gone." 
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Of the remaining teachers, six stated that other pupils wanted to 

go, too, and three teachers stated that pupils were glad not to 

have to go. The conclusion' drawn by the outside interviewer was: 

The majority of participating pupils are described 

as being ^..thusiastic about the project, and resentment 

among non-participants appeared rare. 
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CONCLUSIONS 

According to the process objectives, it would appear that 
services of the Mathematics Skills Improvement Project have been 
usually available and delivered to the pupils. However the attcndan 
of pupils in the mathematics laboratories *raries widely from one 
school to the next, ranging from attendance of 57% to 80-i. In 
this area the criterion of pupils achieving 85% attendance was' 
not met. 

In the area of pupil achievement, when only one school year's 
work is assessed it appears that the objectives of the project have 
been met. However when a longitudinal stu.^y is completed for a 
two year period, the results are less positive. In fact, at the 
end of a two year period, there is no difference in achievement 
between eligible pupils with two year' s exp erience in the project, 
and no years in the project. Over a two year period, the project's 
effects cannot be noted, and whatever gains are made in the first 
year have not been maintained through the second year. 
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/vPPENDIX A 

MATIIRMATICS SKILLS IMPRCVP-MnNT PROJIiC!" 
School Participation 
1968-1972 



ERIC 





5prin:j 


Fall 


Spring 


Fall 


Spring 


Tall 




1968 


1968 


1969 


1969 


1970 


1970 


A, A. :3enesch 




X 


X 


i 

i-ms 1 


1 

^ROJf-CT 





Anton Grdina 




X 


X 


X 


X 


X 1 


Bolton 




X 


X 




X 


X 


Chas. H. Lake 














Charles Orr j 




X 


X 




X 


X 


Charles W. Cllesnutt 1 








,x 




X II 


j 

Chesterfield ] 


f 


X 


X 


X 


X 


^ 


Columbia J 


1 ^ 


X 


X 


X 


X 


X 


Crispus Attucks 


1 


X 


X 


X 


X 


X 


Daniel E. Morgan 


X 


X 


X 


X 


X 


X 


Dike- 


X 


X 


X 


X 


X 


X J 


Doan 














Dunham 


X 


X 


X 


X 


X 


X 


Geor^^e V.\ Carver 




X 


X 


X 


X 


X 


Giddings 








X 


X 


X 


Hazeldcll 


X 


X 


X 


X 


X 


X 


Hicks 














Hough 


X 


X 


X 


X 1 


X 


X 


Iowa-Maple 


X 


X 


X 




X 


X 


John Burroughs 


X 


X 


X 


X 


X 


X 


John D. {(ockfeller 




X 


X 


X 


X 


X 


John D. Raper 


X 


X 


X 


X 


X 


X 


Joseph F. Landis 


X 


X 


X 


X 


X 


■ -'I 


Longwood 












X 


Margarejt Ireland 


X 


X 


X 


X 


X 


X 


Marion 








X 


X 


Y 
A 


Mary B . 'lartin 


X 


X 


X 


X 


X 


X 


Mary M. 'iethune 


X 


X 


X 






X 


0, ''U Holmes 


X 


X 


X 


X 


X 


X 


Quincy 


X 


X 


X 


X 


X 


X 


Rose da le 














R. B, Hayes 




X 


SCHOOL DnSTKOYEI) BY FIR 




Sterling 




X 


X 




X 


X 


Tremont 




X 


X 


1 1 


X 


X 


Wade Park 




X 


X 


X 




X 


V/ashln^ton Irving ; 


X 


V 




V 




Y 


IVooidri dgc 




X 


X 


M!:s 




1 


St, Agnes 






X 






i 

X 


St. Aloysius 






X 






X 



Spring 
1971 



Year 
19 72 



X 
X 



X 
X 
X 
X 
X 



X 
X 
X 
X 



X 
X 
X 
X 



X 
X 
X 
X 

JL 

X 
X 



X 

X 

X 

V 



X 
X 



X 
X 
X 
X 
X 



X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 



X 
X 

_x_^ 

X 
X 
X 

X 

X 

X 
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APPENDIX B 



Total ^1 Pupils 
nnrolled during 
School Year 



i: Pupj Is nnrollec 
Tor coi.ipictc Hntirc 



Semester 
1st 



2nd 



School 
Year 



Hays At ten den cc 
Pupi 3 s Hnrolled 
Coniplcte Year (ISO daysl 
N'O. of Days 

MS IP ' of ISO 



A. Grdina 
Bolton 
C.H. Lake 
Chas. Orr 
C. Chesnutt 

Chesterfield 
Columbia 

C. Attucks 

D. E. Morgan 
Dike 

Doan 
Ditnham 
G.W. Carver 
Giddinps 

Hazeldell (SiP.ith) 

llazcldoU-'(Ficld.s) 

Hicks 

Hough 

I. .laple 

J . Burroughs 

J. iJaper 

J.D. Rockcfclisr 

J. Landis 

Longwood 

M. Ireland 

Marion 
M.B. Martin 
M.M. Bethune 
O.W. liolnies 
Quin<y 

Rosedale 
St. Agnes 
Sterling 
Tremont 
Wade Park 

W. Irvir^j 



73 
74 
66 
74 
74 

78 
73 
79 
77 
76 

80 
77 
69 
82 
78 

69 
83 
77 
•81 
42 

69 
87 
80 
71 
71 

50. 

76 

81 

79 

73 

73 
21 
23 
88 
82 

72 



65 


63 


58 


56 


59 


C 1 
O 1 


60 


59 


> 


58 


50 




59 


60 




59 


63 


49 


65 


59 




63 


57 


'■i\f 


62 






56 


62 


SO 


53 


60 


47 


64 


65 


56 


65 


60 


- 57 


62 


59 


50 


62 


63 




62 


60 


56 


57 


61 


/ 'I 


65 


65 


bo 


50 


62 




37 


28 




61 


62 


56 


59 


60 


AX 


61 


58 


46 


52 


59 


46 


58 


61 


51 


38 


37 


27 


58 


63 


51 


59 


61 


47 


55 


61 


51 


58 


63 


49 


54 


56 


48 


20 


20 


20 


20 


16 


14 


49 


54 


4 3 


56 


49 


43 


62 


59 


r.3 



123 

130 

144 
* 

109 

123 
123 
127 
137 
103 

125 

135 

136 
* 

131 

104 
121 
116 
134 
124 

133 
127 
123 
124 

* 

121 
110 
112 
113 
125 



131 

117 
113 

113" 

141 



68.5 
72.3 
80.0 

60.5 

68.5 
68.5 
70.5 
76.0 
57.2 

69.5 
75.0 
75.5 

73.0 

57.. S 
67.3 
64.5 
74.5 
69.0 

74.0 
70.5 
68.5 
69. 0_ 



67.4 

61. :^ 
62.3 
62.8 
69.5 



75. 0 
65.0 
62.8 
62.8 

78.4 



2,578 , ' 2,onO 2,()J<) l,f,S4 



*Data not accurate 
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APFiiNDIX C 
CLBViiLAND PUBLIC SQIOOLS 
DEPARr.U3NT OF INSTRUCTION 
Division of Research and Development 

PARENT QUESTIONNAIRH 

Dear Parent: 

We are happy that your child was part of a group who were given special instruction 
in arithmetic. ::e now wish to know how you feel about this special help. Please help 
us by circling your answer to th^ question below. 



1. 


Did you kncv; your child was receiving special instruction 
this semester to help him improve in arithmetic? 


'Yes-' 
Number 




"No" 
Number 


0. 
'0 


150 


92.5 


12 


7.5 


2. 


Did you receive any written information about this special 
arithmetic instruction? 


118 


74.8 


40 


25.2 


3. 


Did your child show you any arithmetic papers or other 
objects from his special arithmetic instruction teacher? 


126 


78.. V 


35 


21.7 




Have you talked with your, child's ispecial arithmetic 
teacher? 


82 


51.2 


78 


48.r, 


5. 


Have you visited your child's special arithmetic class? 


60 


38.0 


98 


62.0 


6. 


Did your child talk to you more about this arithmetic 
this semester than before? 


132 


82.0 


29 


18.0 


7. 


1)0 you feel that the special instruction arithmetic 
has hcl])cd your child improve? 


150 


96.3 


6 


3.7 
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APPENDIX I) 



Parent Comments on Questionnaire 
(14 Scliools) 

I knov; he*f> weak in arithmetic. ;fe usually says he wasn't given any 
homework in aritlir.etic. 

My son wasn't very enthusiastic about the arlthrictic projrrnin. Although 
I know it was a great help to hin, he did not like it, so wc did't talk 
about it. 1 knov; in the future it will help him and ethers ro under- 
stand the math, ihere also should be a class for parents, so they 
can understand it. 

Well, I'm helping her all I can, and she seems to be tr>'ing very hard. 

I am thankful for the special attention my son Conrad is receiving, and 
also I will be coming up to visit with his teacher. 

Cheryl seems to enjoy it more than before. She now tries to help her 
sister and this is really v;hat made me glad. 

lliis was a very good idea. I hope there will be more classes like 
this one. I only wish we had this type of class when I was in school. 
Keep the good work up. 

I would just like to say thanks for helping my son. 

TJie teacher wrote me a letter about the special arithmetic. But I 
wasn't able to attend any of the classes.' But Danita was very 
enthusiastic about it; she was always telling me about it. 

Calvin has improved in arithmetic this year. I hope he can go 
again next year. 

lie doesn't talk much about his school work. 

I haven't seen any of Joyce's work from her special class. 

I feel that this program has been helpful to Darren and hope that it 
will continue. I do appreciate this special effort to help the 
children of tliis community. 



